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To what extent did Pre-
Columbian occupants of 

Amazonia influence the system?
The old paradigm of a virgin Amazonian system in 

which people played an inconsequential role has 
lost support.

An emerging paradigm is that of the ‘manufactured 
landscape.’

Is this new vision a reality?
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Human population in Amazonia

Pizarro arrives in 
Peru 1531

1527 Huayna Copac dies

Land transformations, Marajó
and the Beni

(Erickson, Science 2000)
Image from Moffat (2002)

(Roosevelt, 1991)
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The Xingu 
archaeological 

complexes

Heckenberger (Science 2003)

Roads, plazas, villages, 
ditches,
and berms were all 
developed 
c. 2000 yr BP

Indicators of past human activity

Bush and Silman in press (FREE)
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Key questions for ecologists

Are large areas (perhaps the majority of Amazonia) 
essentially 400 year old (1-4 tree generations) regrowth 
forests?
What does this do to investigations of: 

Carbon balance? 
Succession?
Janzen-Connell distributions?
Neutral theory?

To what extent can the archaeological observations 
be generalized across Amazonia?

We present a preliminary test of 
the scale of 1491 disturbance

Each location has multiple lakes 
with detailed fossil pollen and 
charcoal histories.
First landscape-scale assessment 
of past landuse based on 
paleoecological data.

Prainha

Maldonado

Three non-urban settings are 
represented, one in a major 
region of archaeological 
activity and one in a remoter
area of Peruvian Amazonia

Yasuni
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A set of sites 
in Ecuador

Maxus 1 and 4: no 
charcoal (Weng et al. 
2002).
Maxus 5: Charcoal peak 
at 8900 cal. yr BP and 
abundant in much of 
Holocene (Athens and 
Ward 1999)

(Bush and Silman, in press FREE)

Prainha

Geral the center 
of occupation and 
agriculture.

Other lakes ca. 9 
-15 km distant, 
lightly used and 
not farmed

(Bush et al. Phil. Trans. 2007)
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Maldonado

Gentry 
occupied and 
farmed for 
5000 years.

Other lakes 
lightly used or 
not used.

(Bush et al. Phil. Trans. 2007)

= lake dry
= lake wet

= site 
occupied
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Charcoal frequency in soils

102 calibrated 14C ages of 
charcoal in Amazonian soils were 
attributed to 50 year units, i.e. an 
age of 1500 ± 30 would count in 
1450-1500 and 1500-1550.

Timing of events indicates a clear 
intensification c. 1500 cal. yr BP, 
and a decline at c. 500 cal. yr BP.

(Bush and Silman, in press FREE)
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Archaeological Summary
• Use of Amazonia by pre-Columbian populations was 

widespread, but local.
• Scale is a huge factor in this debate.
• It is very unlikely that the majority of Amazonia was 

strongly impacted by human activity.
• Abandonment of occupied sites post-Contact is 

widespread.
• Denevan’s bluff model combined with seasonality may 

provide a good predictor of likely impacts.

Ecological conclusions

It would be foolish to assume ‘virginity’.
In prime occupational settings forests are 

early successional and non-equilibrial.
Such forests should not be used for 

experiments that assume carbon or 
recruitment equilibrium.

BUT ecologists need to challenge the notion 
of Amazonia as a ‘manufactured 
landscape’. 
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Policy conclusions

The swing of the pendulum from ‘virgin’ to 
‘manufactured’ needs to be damped.

Asymmetric outcome: 
Assuming virginity/fragility -> conservation. If 

wrong resources not exploited in the short term, 
can be exploited later.

Assuming manufactured/resilient -> exploitation. If 
wrong, loss of biodiversity is permanent.
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Lakes on the flank of the Andes 
in Ecuador

Ayauchi and Kumpaka
lakes all lie below 260 m 
elevation.
Both have been 
investigated.
Pitiu (350m elev.) has 
not yet been cored.

Ayauchi

Longest record of maize 
cultivation in Amazonia.
? Volcanic marr
Modern settlement 
nearby, as is river.
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Ayauchi

Sits above river.
Typical Denevan-style 
location for occupation.

Kumpaka, Ecuador

Kumpaka, much more 
isolated.
?Another explosion marr
Less modern settlement.
Less navigable river 
access.
One record of corn at 
1550 cal. yr BP
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Pitiu

Not cored yet.

Blocked valley origin. 
Outwash fan may be 
relatively good for 
agriculture.

Relatively poor access to 
river.

Can we make a good prediction?
Prediction for Pitiu?
9 km from major river  is 
sub-optimal.
Probably used for much less 
time than Ayauchi.
Prediction would be 
occasional impacts evident 
for several thousand years, 
but only occupied from c. 
1500-500 cal yr BP. 
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Cultural turnover relative to lake level of Lake Titicaca, 
Peru/Bolivia (lake level data from Abbott et al. 1997)

Coastal Peru

Peruvian Andes

Mexico
Guatemala

Turnover and lake level relative to El Niño 
frequency as determined by Moy et al. (2002).


